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Abstract.  NASA Glenn Research Center (GRC) contracted Barber-
Nichols, Arvada, CO to construct a dual Brayton power conversion 
system for use as a hardware proof of concept and to validate results 
from a computational code known as the Closed Cycle System 
Simulation (CCSS).  Initial checkout tests were performed at Barber-
Nichols to ready the system for delivery to GRC.  This presentation 
describes the system hardware components and lists the types of 
checkout tests performed along with a couple issues encountered while 
conducting the tests.  A description of the CCSS model is also 
presented.  The checkout tests did not focus on generating data, 




































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































   
S
pe
ed
C
om
pr
es
so
r
Tu
rb
in
e
2/
14
/2
00
7
13
G
le
nn
 R
es
ea
rc
h 
C
en
te
r
at
Le
w
is
Fi
el
d
R
P
T/
pk
j
R
ec
up
er
at
or
 M
od
el
•
G
as
-to
-g
as
, o
ffs
et
 s
tri
p-
fin
, c
ou
nt
er
 fl
ow
 h
ea
t e
xc
ha
ng
er
 ~
 7
8%
 
ef
fe
ct
iv
e 
 
•
Ka
ys
an
d 
Lo
nd
on
 h
ea
t t
ra
ns
fe
r a
nd
 fr
ic
tio
n 
fa
ct
or
 c
oe
ffi
ci
en
ts
•
St
ru
ct
ur
e 
is
 d
iv
id
ed
 in
to
 te
n 
no
de
s 
–
st
ai
nl
es
s 
st
ee
l
•
H
ea
t l
os
s 
ac
ro
ss
 th
e 
in
su
la
tio
n 
is
 a
lw
ay
s 
ca
lc
ul
at
ed
 a
s 
st
ea
dy
-s
ta
te
 
)
(
flu
id
m
at
c
T
T
A
h
Q
−
=&
m
at
m
at
ou
t
in
m
at
C
m
Q
Q
dtdT
−
=
2/
14
/2
00
7
14
G
le
nn
 R
es
ea
rc
h 
C
en
te
r
at
Le
w
is
Fi
el
d
R
P
T/
pk
j
G
as
 C
oo
le
r M
od
el
•
Sh
el
l-a
nd
-T
ub
e,
 g
as
-to
-w
at
er
 h
ea
t e
xc
ha
ng
er
  
•
C
irc
ul
ar
 p
ip
e 
flo
w
 c
or
re
la
tio
ns
 fo
r h
ea
t t
ra
ns
fe
r a
nd
 fr
ic
tio
n 
fa
ct
or
 c
oe
ffi
ci
en
ts
•
St
ru
ct
ur
e 
is
 d
iv
id
ed
 in
to
 te
n 
no
de
s 
–
st
ai
nl
es
s 
st
ee
l t
ub
es
, c
ar
bo
n 
st
ee
l s
he
ll
•
H
ea
t l
os
s 
to
 a
m
bi
en
t a
ir,
 b
ut
 n
o 
in
su
la
tio
n
2/
14
/2
00
7
15
G
le
nn
 R
es
ea
rc
h 
C
en
te
r
at
Le
w
is
Fi
el
d
R
P
T/
pk
j
El
ec
tr
ic
 H
ea
te
r M
od
el
•
Sh
el
l-a
nd
-T
ub
e 
lik
e 
el
ec
tri
c 
re
si
st
an
ce
 g
as
 h
ea
te
r  
•
M
od
ifi
ed
 c
irc
ul
ar
 p
ip
e 
flo
w
 c
or
re
la
tio
ns
 fo
r h
ea
t t
ra
ns
fe
r a
nd
 fr
ic
tio
n 
fa
ct
or
 c
oe
ffi
ci
en
ts
•
St
ru
ct
ur
e 
is
 d
iv
id
ed
 in
to
 fo
rty
 n
od
es
 –
In
co
lo
y
80
0 
he
at
in
g 
el
em
en
ts
, s
ta
in
le
ss
 s
te
el
 s
he
ll
•
H
ea
t l
os
s 
ac
ro
ss
 th
e 
in
su
la
tio
n 
is
 a
lw
ay
s 
ca
lc
ul
at
ed
 a
s 
st
ea
dy
-s
ta
te
2/
14
/2
00
7
16
G
le
nn
 R
es
ea
rc
h 
C
en
te
r
at
Le
w
is
Fi
el
d
R
P
T/
pk
j
St
at
us
•
C
he
ck
ou
t t
es
ts
 p
er
fo
rm
ed
 a
t B
ar
be
r-
N
ic
ho
ls
–
In
di
vi
du
al
 u
ni
ts
 ra
n 
as
 s
in
gl
e 
lo
op
 w
ith
 s
ec
on
d 
un
it 
bl
an
ke
d
–
S
ta
gg
er
ed
 a
nd
 s
im
ul
ta
ne
ou
s 
du
al
 s
ys
te
m
 s
ta
rtu
ps
–
R
an
 d
ua
l s
ys
te
m
 a
t e
qu
al
 a
nd
 u
ne
qu
al
 s
pe
ed
s
–
H
ea
te
r p
ow
er
 li
m
ite
d 
at
 B
ar
be
r-
N
ic
ho
ls
 fa
ci
lit
y
•
C
ur
re
nt
 is
su
es
 w
ith
 s
ys
te
m
 h
ar
dw
ar
e 
–
In
te
rn
al
 fl
ow
 le
ak
ag
e 
in
 th
e 
C
ap
st
on
e 
un
its
•
R
ec
up
er
at
or
H
P
 e
xi
t t
o 
tu
rb
in
e 
in
le
t/e
xi
t
•
R
ec
up
er
at
or
by
pa
ss
 fl
ow
 a
t h
ou
si
ng
•
R
es
ol
ve
d 
th
ro
ug
h 
in
st
al
la
tio
n 
of
 in
te
rn
al
 m
an
ifo
ld
–
H
ea
te
r p
re
ss
ur
e 
dr
op
 m
uc
h 
gr
ea
te
r t
ha
n 
de
si
gn
 s
pe
ci
fic
at
io
n
•
A
nt
ic
ip
at
ed
 2
-3
 p
si
dr
op
, m
ea
su
re
d 
>3
 p
si
at
 h
al
f s
pe
ed
, e
st
im
at
e 
>1
0 
ps
ia
t f
ul
l s
pe
ed
•
W
or
ki
ng
 w
ith
 C
hr
om
al
ox
to
 re
so
lv
e 
th
e 
is
su
e
•
P
ro
po
se
d 
so
lu
tio
n 
to
 re
du
ce
 n
um
be
r o
f i
nt
er
na
l b
af
fle
s
•
E
xp
ec
te
d 
de
liv
er
y 
to
 G
le
nn
 e
ar
ly
 S
pr
in
g
2/
14
/2
00
7
17
G
le
nn
 R
es
ea
rc
h 
C
en
te
r
at
Le
w
is
Fi
el
d
R
P
T/
pk
j
C
on
cl
us
io
ns
•
B
ui
lt 
a 
du
al
 c
lo
se
d-
B
ra
yt
on
-c
yc
le
 s
ys
te
m
 w
ith
 
co
m
m
on
 h
ea
t s
ou
rc
e 
an
d 
co
m
m
on
 w
or
ki
ng
 fl
ui
d 
•
D
em
on
st
ra
te
d 
th
e 
ab
ili
ty
 to
 s
ta
rtu
p 
an
d 
sh
ut
do
w
n 
un
its
 in
de
pe
nd
en
tly
 
•
D
em
on
st
ra
te
d 
op
er
at
io
n 
w
ith
 s
pe
ed
 im
ba
la
nc
e
•
N
ee
d 
to
 re
so
lv
e 
he
at
er
 p
re
ss
ur
e 
dr
op
 is
su
e
•
W
ill
 c
om
pa
re
 te
st
 d
at
a 
to
 m
od
el
 a
na
ly
si
s
